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(54) POLYPROPYLENE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
polypropylene resin compsn. excellent in 
moldability, fusibility and appearance. 
SOLUTION: This polypropylene resin compsn. 
has a P-crystallite rate of at least 10% when 
measured using a press-molded form subjected to 
isothermal crystallization at 30°C and 100°C and 
a melt flow rate of 0.05 to l,000g/10min, and 
satisfies the following formula: p(30)>p(100) 
wherein p(30) is the P-crystallite rate when 
subjected to isothermal crystallization at 30°C 
and P(100) is a p- crystallite rate when subjected 
to isothermal crystallization at 100°C, and the 
following formula: logT]*max < f (log tmax) in a 
curve showing the logr|*vs. log t relationship 
obtd. by measurement of tensile viscosity at a 
strain rate of 0. lsec wherein logr|*max is the 
maximum value of logr|* and f (log tmax) is the 
maximum value of f (log t) representing a tangent 
with the curve at log t=0 (provided that logr|* is the absolute value of tensile viscosity 
(poise), t is the time from the start of elongation (sec), and tmax is the time when logrj* 
shows the maximum value of logT]*max(sec). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A beta crystal molar fraction when it measures using a press-forming article 
which carried out isothermal crystallization at 30 ** is not less than 10%, and (the 
formula 1) is filled when a beta crystal molar fraction at the time of carrying out 
isothermal crystallization at 30 ** and 100 **, respectively is set to beta (30) and beta 
(100) (formula 1), beta (30) >beta (100) 

And f (logtmax) at the time of expressing a tangent of logt=0 of maximum logeta max of 
logeta and the above-mentioned curve as f (logt) in a curve showing a relation of logeta 
and logt which were obtained from elongational viscosity measurement with 0.1 -/sec of a 
strain rate, (The formula 2) is filled and it is log(formula 2) eta max <f (logtmax). 
[-- here, time (sec) for eta* to show an absolute value (poise) of elongational viscosity, for 
t show time (sec) from an extension start, and for logeta show maximum logeta max, as 
for tmax is shown. ] and a polypropylene regin constituent, wherein melt flow rates are 
0.05 to 1000g/10 minutes. 

[Claim 2]The polypropylene regin constituent according to claim 1, wherein melt 
kneading of 0.5 to 6 % of the weight of the resin characterized by comprising the 
following which carried out processing which generates a hyperoxidation radical to a 
polypropylene regin is carried out in the state where a hyperoxidation radical is not 
deactivated before melting. 

(Al) 94 to 99.5 % of the weight of polypropylene regins whose melt flow rates are 0.05- 
1000g/ 10 minutes. 

(A2) Following (a) and physical properties of (b). 

(a) Melt flow rates are 5g/10 minutes or less. 

(b) An isotactic pentad molar fraction (IP) and a melt flow rate (MFR) should fill the 
formula 3. 

(Formula 3) IP>0.0428xlog(MFR)+0.97[Claim 3]The polypropylene regin constituent 
according to claim 2, wherein processing which generates a hyperoxidation radical is 
ionizing radiation irradiation treatment. 



[Claim 4]The polypropylene regin constituent according to claim 3, wherein ionizing 
radiation is a gamma ray. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention provides the polypropylene regin constituent 
excellent in a moldability, thermal melting arrival nature, and appearance. 
[0002] 

[Description of the Prior Art]Polypropylene (PP) is used in various fields, such as the 
heat resistance, rigidity therefore a household appliance, an automotive interior material, 
and a container. However, there is a problem that the melting point is high in the point of 
a moldability, and the energy at the time of melting molding is large. The crystal part of 
this polypropylene has many crystalline forms, such as alpha **, a beta crystal, gamma 
**, and SUMETIKKU **. alpha ** is the most stable crystal system in a high-melting 
point, and the rigidity of resin and heat resistance are excellent, so that alpha ****** is 
large. On the other hand, since the energy at the time of melting molding is small 
excellent in a moldability and also polypropylene with a high beta crystal molar fraction 
contains a low-melt point solution ingredient, it excels in thermal melting arrival nature. 
By the system including both, since refractive indicees differ, as a result of scattering 
about lights more mostly, it is known for the beta crystal and the spherulite of alpha ** 
that polypropylene will become opaque like polyethylene. It seems that PP containing a 
beta crystal is excellent also in processability since a beta crystal is still more unstable in 
energy to alpha **. These crystal structures change with existence of the molecular 
structure of polypropylene and a nucleus agent, and crystallization conditions. 
[0003] 

[Problem(s) to be Solved by the Invention]The technique using the nucleating additive of 
a beta crystal as the technique of making a beta crystal generate so much is proposed 
(JP,6-1892,A, JP,6-107875,A). However, existence of the beta crystal nucleating additive 
used for these has the problem of coloring resin. Although the increase in the beta crystal 
molar fraction by irradiating directly with an electron beam the film which contains a 
considerable amount of beta crystals beforehand is reported to Z. Phys. B-Condensed 
Matter 65 and 347 (1987), Neither the higher-order-structure formation in the case of 
crystallization from melt kneading nor relation with the molecular structure of 
polypropylene is indicated at all. Although it has reported that the polypropylene which 
carried out gamma irradiation acts as a nucleating additive to the German literature 
Kunststoffe and 73,258 (1983), a statement that a beta crystal increases is not found. In 
polypropylene radiation, such as a gamma ray or an electron beam, as a method of 
obtaining the polypropylene which has high melt tension on the other hand The inside of 
a vacuum, Although indicated by JP,62-121704,A and JP,2-69533,A about the 
constituent of polypropylene and this polypropylene which were irradiated with and heat- 
treated under a nitrogen atmosphere, and non-glaring polypropylene, Any statement 
cannot be found about the crystal structure of the polypropylene obtained by not finding 
any regulation about the tacticity of irradiated polypropylene. Although the constituent 



which becomes a U.S. Pat. No. 5,266,607 item gazette and the No. 5,439,949 gazette 
from a polypropylene regin and the gelled polypropylene regin which carried out gamma 
irradiation is indicated, There is no statement about a crystal structure, since the exposure 
dose is strong, gel occurs and appearance is affected. Although the method of reducing a 
molecular weight to JP,57-1 80609 ,A by adding a part of propylene polymer which 
carried out the ionizing radiation exposure to propylene polymer is indicated, Any 
statement cannot be found about the crystal structure of the polypropylene obtained by 
not finding any regulation about the tacticity of irradiated polypropylene. This invention 
solves the above-mentioned problem and provides the polypropylene regin constituent 
excellent in a moldability, thermal melting arrival nature, and appearance. 
[0004] 

[Means for Solving the Problem]A beta crystal molar fraction when a polypropylene 
regin constituent of this invention is measured using a press-forming article which carried 
out isothermal crystallization at 30 ** is not less than 10%, And (the formula 1) is filled 
when a beta crystal molar fraction at the time of carrying out isothermal crystallization at 
30 ** and 100 **, respectively is set to beta (30) and beta (100) (formula 1), beta (30) 
>beta(100) 

And f (logtmax) at the time of expressing a tangent of logt=0 of maximum logeta max of 
logeta* and the above-mentioned curve as f (logt) in a curve showing a relation of logeta 
and logt which were obtained from elongational viscosity measurement with 0.1 -/sec of a 
strain rate, (The formula 2) is filled and it is log(formula 2) eta*max <f (logtmax). 
[-- here, time (sec) for eta* to show an absolute value (poise) of elongational viscosity, for 
t show time (sec) from an extension start, and for logeta show maximum logeta max, as 
for tmax is shown. It is characterized by] and a melt flow rate being 0.05 to 1000g/10 
minutes. Under the present circumstances, 94 to 99.5 % of the weight of polypropylene 
regins whose melt flow rates (Al) are 0.05-1000g/10 minutes, (A2) It is desirable to carry 
out melt kneading of 0.5 to 6 % of the weight of the resin which carried out processing 
which generates a hyperoxidation radical to a polypropylene regin which has the physical 
properties of following (a) and (b) in the state where a hyperoxidation radical is not 
deactivated before melting. 

(a) Melt flow rates are 5g/10 minutes or less. 

(b) An isotactic pentad molar fraction (IP) and a melt flow rate (MFR) should fill the 
formula 3. 

(Formula 3) IP>0.0428xlog(MFR)+0.97[0005]It is desirable for processing which 
generates a hyperoxidation radical to be ionizing radiation irradiation treatment. As for 
the ionizing radiation, it is desirable that it is a gamma ray. 
[0006] 

[Embodiment of the Invention] The polypropylene regin constituent of this invention has 
a beta crystal molar fraction of not less than 10%. By having a beta crystal not less than 
10%, the energy at the time of melt molding is small excellent in a moldability, and also 
the effect on a thermal melting arrival disposition is seen. It is not less than 20% 
preferably. A beta crystal molar fraction means the ratio of the beta crystal to the whole 
crystal part of a polypropylene regin constituent here. The beta crystal molar fraction was 
measured using the press-forming article which carried out isothermal crystallization at 
30 **. A press molding article is deaerated after remaining heat for 5 minutes at 230 ** 
using an exclusive metallic mold (10 cm x 10 cm) by thickness 0.5mmt, and after 



pressurizing for 5 minutes by 60 kg/cm 2 , it is pressurized and produced by 60 kg/cm 2 
during 10 minutes using a 30 ** cooling press. In quest of the beta crystal molar fraction, 
the X-ray scattering profile was first measured on conditions (50 kV and 150 mA) using 
the CuK line which carried out monochrome as a line source with nickel filter of the X- 
ray generator by a **-ized electrical-and-electric-equipment company (RU-200) in the 
range whose degree of scattering angle (2 theta) is 10-30 degrees. A. TurnerJones et al 
after calculation of a beta crystal molar fraction amends air dispersion to the obtained 
dispersion profile; It carried out in accordance with Macromol. Chem. 75 and the method 
indicated to 134(1964). 

[0007]The polypropylene regin constituent of this invention will fill (the formula 1), if 
beta crystal content at the time of carrying out isothermal crystallization (press forming) 
at 30 ** and 100 **, respectively is set to beta (30) and beta (100). 
(Formula 1) beta (30) >beta (100) 

This shows that the direction which fabricates at low temperature more generates more 
beta crystals unlike the polypropylene regin constituent containing usual polypropylene 
and beta crystal nucleating additive. It faces producing a polymer raw material more 
industrially, and, in many cases, melt kneading is carried out with an extrusion machine, 
after quenching, the technique of pelletizing is common and the above-mentioned feature 
is dramatically advantageous to industrial production. The polypropylene regin 
constituent of an invention, In the curve of logeta obtained from elongational viscosity 
measurement (0.1 -/sec of strain rate), and logt. f(logtmax) (however, time for logeta to 
show maximum logeta*max, as for tmax) at the time of expressing the tangent of logt=0 
of maximum logeta max of logeta and the above-mentioned curve as f (logt) (f is a 
linear function of logt) shows the following (formula 2). 
(Formula 2) logeta*max<f (logtmax) - here, as for eta*, the absolute value of 
elongational viscosity and t show the time from an extension start. The above-mentioned 
curve says the smooth and continuous curve after removing the noise on measurement, 
etc. If it explains with reference to drawing 1, the curve of ** in a figure is meant. That is, 
in the graph of logeta to logt, a line is drawn in both the tangents f of logt=0 of 
curvilinear [ of logeta* ] **, and its logeta* (logt). And the value (f (tmax)) of the tangent 
f (logt) at that time (logtmax) is compared with maximum log eta*max of curvilinear ** 
of logeta*, and logeta*max should just be smaller than f (logtmax). If (the formula 2) is 
not filled, melt tension will become high too much and a moldability, especially ductility 
will get worse. 

[0008]As for the polypropylene regin constituent of this invention, what was 
manufactured as follows is preferred. The polypropylene regin constituent of this 
invention the physical properties of 94 to 99.5 % of the weight of polypropylene regins 
whose melt flow rates (Al) are 0.05-1000g/10 minutes, following (a), and (b) to the 
polypropylene regin which it has a hyperoxidation radical. It is obtained by carrying out 
melt kneading of 0.5 to 6 % of the weight of the resin which carried out processing to 
generate in the state where a hyperoxidation radical is not deactivated before melting, 
(a) Less than melt flow rate (MFR) 5g/10 minute (b) isotactic pentad molar fraction (IP) 
and MFR have a relation of (the formula 3) (formula 3). Although the technique in 
particular of generating an IP>0.0428xlog(MFR)+0.97 hyperoxidation radical is not 
limited, What is depended on ionizing radiation, especially gamma irradiation is 
preferred. It is because the inside of the crystal of polypropylene is well permeated as it is 



a gamma ray, and many hyperoxidation radicals under stable crystal are generated. 
[0009] Hereafter, it explains still in detail about this invention. As a polypropylene regin 
used for this invention (Al) 5 gay polo propylene, Or propylene is made into a subject and 
the block copolymer of a random copolymer with the alpha olefin of a little (10 or less % 
of the weight of the whole) ethylene, butene-1, and pentene-1 grade or propylene, and 
alpha olefins, such as ethylene and butene-1, is chosen. In a block copolymer, the rate of 
the copolymer rubber ingredient of the propylene occupied in this copolymer and other 
alpha olefins is 5 to 80 % of the weight, and, as for the propylene content in this rubber 
composition, 30 to 70% of the weight of a thing is used. These may be used by one kind, 
or may mix and use two or more kinds. MFRs are 0.05-1000g/10 minutes, and the 
polypropylene regins of (Al) are 0.1-500g/10 minutes preferably. If the moldability of 
MFR is bad and it, on the other hand, exceeds 1000g/10 minutes in 0.05g/10 minutes or 
less, the beta crystal molar fraction of not less than 10% will not be obtained. Especially 
the tacticity of a propylene chain of the polypropylene regin of (Al) is so preferred that it 
is high tacticity although not limited. 

[00 10] Carrying out gamma ray processing is mentioned to the polypropylene which has 
the physical properties of following (a) and (b) as one of the techniques which obtains the 
polypropylene regin which has a hyperoxidation radical of (A2) of this invention, 
(a) a melt flow rate (MFR) — 5g/10 minutes or less — (b) isotactic pen DAT molar 
fraction (IP) and MFR have a relation of a following formula (formula 3) 
IP>0.0428xlog(MFR)+0.97 this polypropylene gay polypropylene. Or propylene is 
made into a subject and the block copolymer of a random copolymer with the alpha 
olefin of a little (10 or less % of the weight of the whole) ethylene, butene-1, and 
pentene-1 grade or the above-mentioned propylene, and alpha olefins, such as ethylene 
and butene-1, is chosen. These polypropylene may be used by one kind, or two or more 
sorts may be mixed and it may be used. 

[001 l]MFRs of the polypropylene used for (A2) are 5g/10 minutes or less. If MFR 
exceeds 5g/10 minutes, the beta crystal molar fraction of not less than 10% will not be 
obtained. When the relation between IP and MFR does not satisfy the above-mentioned 
formula, a thing is not obtained for a beta crystal molar fraction not less than 10%. IP 
means the isotactic molar fraction in the pentad unit in the polypropylene molecule chain 
measured using the nuclear magnetic resonance ( I3 C-NMR) by an isotope, The measuring 
method is A. Zambelli.; (Macromolecules, 6, 925 (1973), **, 8 and 687, 1975), **, and 
13,267 (1980) have a detailed statement. As a method of obtaining polypropylene with 
which it is satisfied of the above-mentioned formula, For example, as a catalyst, it is a 
solid catalyst which uses a magnesium compound, a titanium compound, a halogen 
containing compound, and an electron donative compound as an essential ingredient 
further General formula TiXa-Yb (among a formula) Y the halogen atom of CI, Br, and I 
X Diisobutyl phthalate, a electron donative compounds, such as maleic acid diisobutyl, 3 
or the integer of 4, b — three or less integer — respectively — expressing ~ the high 
tacticity polypropylene etc. which polymerized using the polymerization catalyst 
acquired by the titanium compound shown washing with a halogen containing compound 
after processing, and hydrocarbon washing further are mentioned. 
[0012]The polypropylene regins which are (A2) of this invention are what performed 
processing which makes the above-mentioned polypropylene generate a hyperoxidation 
radical, the thing which carried out ionizing radiation processing preferably, and a thing 



produced by carrying out gamma irradiation processing still more preferably. It holds 1 
minute or more under the thing which carried out gamma irradiation of the 
polymerization powder or the pellet of polypropylene under the atmosphere which 
contains 1% or more for the inside of the air, or active oxygen, or the atmosphere which 
contains active oxygen after gamma irradiation 1% or more. It is not less than 5% still 
more preferably not less than 3% preferably. When the above-mentioned conditions are 
not fulfilled, the polypropylene regin of (A2) does not hold a hyperoxidation radical, and 
polypropylene of not less than 10% of a beta crystal which is the feature of this invention 
is not obtained. An exposure dose is 5 - lOOkGy, and 10 - 70kGy is especially preferably 
preferred for it eight to 80 kGy. Irradiation time is 15 minutes from 10 seconds, and 
exposure temperature is 80 ** or less. It is important for the polypropylene regin which is 
(A2) after gamma irradiation and before melting to have a hyperoxidation radical, and 
this is observed from ESR measurement. As shown in drawing 2 , this hyperoxidation 
radical will be deactivated if heat treatment etc. are performed. It is important that mixing 
of without it performs these inactivation processings (Al) is performed. ESR is a device 
which detects the radical contained in a sample, and the principle is shown for example, 
in the electron spin resonance introduction (M. Bersohn, J.C. Baird work, Shizuo 
Fujiwara, aNoriko Watanabe translation, Tokyo Kagaku Dojin). the interpretation of the 
spectrum is shown, for example in electron spin resonance (Hiroaki Oya, Jun Yamauchi, 
and Kodansha — scientific). 

[001 3]It is 0.5 to 6 % of the weight, and as for the presentation rate of the ingredient in 
the total quantity of the polypropylene regin constituent which comprises the ingredient 
(Al) and ingredient (A2) of this invention (A2), 1 to 5 % of the weight is preferred, and it 
is especially preferred. [ of 2.0 to 4.0 % of the weight ] (A2) At less than 0.5 % of the 
weight, the beta crystal molar fraction of the rate of an ingredient will not be not less than 
10%. On the other hand, if 6 % of the weight is exceeded, high melt tension will be 
revealed and a moldability, especially ductility will get worse. As for the presentation 
rate of the ingredient in the total quantity of the polypropylene regin constituent of this 
invention (Al), 94 to 99.5 % of the weight is preferred. (Al) In the rate of an ingredient, 
a moldability, especially ductility get worse at less than 94 % of the weight. On the other 
hand, if it exceeds 99.5 % of the weight, a beta crystal molar fraction cannot be made into 
not less than 10%. 

[0014]How to obtain the polypropylene regin constituent which consists of the above- 
mentioned (Al) ingredient and the above-mentioned (A2) ingredient of this invention is 
described. First, melting kneading of an ingredient (Al) and the ingredient (A2) is carried 
out. After specifically carrying out a dry blend using mixers, such as a Henschel mixer, a 
tumbler, and a ribbon mixer, melting mixing is performed using Banbury, a kneader, and 
an extrusion machine. An extrusion machine may use a monopodium and which a biaxial 
extrusion machine. Generally the temperature which carries out melting mixing is 170- 
300 **, and it is preferred to carry out at 180-280 **. In a -15-120 ** temperature 
requirement, it cools after melt kneading. Cooling temperature is so good that it is low, 
and is -15-40 ** more preferably -15-60 **. In the one where cooling temperature is 
lower, the yield of a beta crystal becomes high. It is desirable to cool in the state with as 
much as possible little molecular orientation at this time. Press forming, extrusion 
molding, etc. are mentioned as a method of crystallizing in the state with little orientation. 
The one where an extrusion rate is slower is preferred so that the resin which carried out 



melt kneading with the extrusion machine may be cooled and orientation may not start 
obtaining the target polypropylene regin constituent as much as possible. Although a 
suitable extrusion rate changes with kinds of extrusion machine, it is preferred to carry 
out with an extrusion rate where orientation does not start as much as possible. 
[00 15] As for the polypropylene regin constituent obtained by the described method, MFR 
shows 0.05-1 000g/10 minutes, in addition — even if the polypropylene regin constituent 
as used in the field of this invention says the material which consists of an ingredient (Al) 
and an ingredient (A2) and is a pellet type a sheet shaped etc. — the - others it may 
be a thing of what kind of gestalt. The polypropylene regin constituent of this invention 
can be added in the range which does not spoil the purpose of this invention for various 
conventional additive agents, for example, an antioxidant, weatherproof stabilizer, a 
spray for preventing static electricity, lubricant, an antifogger, electrical property 
stabilizer, a processing improving agent, paints, a softening agent, etc. by request, 
moreover — in the case where the ingredient (Al) of low MFR is used — polypropylene 
resin of low MFR — a base ~ carrying out (A2) - when it adds in small quantities, MFR 
of a constituent hardly changes or it falls rather. Control of this molecular weight fall 
becomes still more remarkable by addition of magnesium oxide, a zinc oxide, etc. Since 
it excels in a moldability, thermal melting arrival nature, and appearance, the 
polypropylene regin constituent of this invention is used suitably for the extension fields, 
such as the injection-molding field and textiles. 
[0016] 
[Example] 

(1) It computed by the method (Macromolecules, 6,925 (1973)) of A.Zambelli and others 
using the data called for by measurement 13 C-NMR of the eye SOTAKU tick pentad 
molar fraction (IP). 

(2) It measured by measurement JIS K-7210 of a melt flow rate (MFR), Table 1, and the 
conditions 14 (test temperature of 230 **, test force 2.16kgf). 

(3) Beta crystal molar fraction measurement (X-ray diffraction method) 

It asked for the X-ray scattering profile of the sample by the measuring condition (50 kV 
and 150 mA) using the line of Cuk obtained with the X-ray generator by a physical 
science electrical-and-electric-equipment company (RU-200) monochrome-ized with 
nickel filter as a X line source in the range of degree of scattering angle (2 theta) =10 - 
30deg. Calculation of the beta crystal molar fraction was performed according to 
Macromol. Chem.75,134 (1964), after amending air dispersion to the obtained dispersion 
profile. That is, it is h, respectively about the height of the peak corresponding to (1 10) of 
alpha ** after deducting dispersion of an amorphism part according to the above- 
mentioned literature, (040), (130), and dispersion of the crystal part of (300) of a beta 
crystal, [alpha] (1 10) h [alpha] (040) h [alpha] (130) h [beta] It was referred to as (300) 
and the beta crystal molar fraction (k) was computed from the following formula. 
k=h[beta] (300)/(h[alpha] (110)+h[alpha] (040)+h [alpha] (130)+h[beta] (300)) 
Measurement was performed using the press molding article. It was thickness 0.5mmt, 
the press molding article was deaerated after remaining heat for 5 minutes at 230 ** 
using the exclusive metallic mold (10 cm x 10 cm), and after pressurizing by 60kg[/cm ] 2 
for 5 minutes, it was pressurized and produced by 60 kg/cm 2 during 10 minutes using the 
cooling press (30 ** and 100 **), respectively. 

[00 17] (4) ESR measurement measurement put in the resin made into the sample tubing 



for X-Bond (product made from quartz) at granularity using Jeol JES-FE1XG by JEOL 
Co., Ltd., and measured it among a room temperature and the air by the magnetic field 
and magnetic-field-sweep width of 3360G and 100G. The frequency of an abnormal- 
conditions magnetic field, a size, and the response of other measuring conditions are 100 
kHz, and 6.3 G or 0.01 second. The existence of the hyperoxidation radical was judged 
by it and the belonging existence of the peak, respectively. 
(5) Elongational viscosity measurement elongational viscosity (eta ) is obtained by 
measuring the stress of a sample and distortion in a molten state when a tensile strain is 
received with constant speed. The curve of logeta* and logt is a capillary tube rheometer 
by an Oriental energy machine company (capillary-tube diameter: 3 mm) about melting 
resin. Length: It was measured and obtained on 180 **, and strain rate 0.1-/sec of 
conditions using the rotating-clamp type extension rheometer by an Oriental energy 
machine company using 15.03 mm and inflow angle degree:90 degree by making into a 
sample 230 ** and the strand produced by extruding on condition of for 30-mm/. 
[0018](6) The 60 -micrometer- thick film was created on condition of for 3.5-m/in die 
temperature [ of 230 ** ], and air gap 10cm, the chilled roll temperature of 30 **, and 
chilled roll speed using the measurement Yoshii ironworker company make 40-mmphi T- 
die making machine of T type peel strength. The obtained film was cut in the shape of 
[ of 15 mm width ] TANZAKU, two sheets were piled up, and the temperature of 150 ** 
and pressure 2 kg/cm 2 performed heat sealing for 1 second by the heat sealer by a tester 
industrial company. T type peel strength was measured for the obtained sample by a part 
for speed-of-testing/of 300 mm after neglect to the with the relative humidity of 50%, and 
a temperature of 23 ** thermostatic chamber on the 2nd. 

[0019](7) It carried out, using a press-forming article as a measuring sample of Hays 
(haze value). The press-forming articles were 0.5mmt, after pressurizing for 5 minutes by 
60 kg/cm 2 after preheating and deaeration for 5 minutes at 230 ** using an exclusive 
metallic mold (10 cm x 10 cm), performed 30 ** cooling, and pressurized and created it 
by 60 kg/cm 2 during 5 minutes. The haze value was calculated by the hazemeter by a 
SUGA tester company based on JIS K-7105. 

(8) An evaluation torpedo type spinning device of spinning nature (the length of a nozzle: 
10 mm) The path of a hole: Using the number:68 piece of 0.6mmphi and a hole, molding 
temperature was controlled in 280 to 300 ** by MFR, 300 rpm was performed for screw 
motor rotation frequency, and spinning was performed for discharge quantity as 
conditions for 9.6g/10 minutes. Propriety of the spinning at the time of draft ratio (the 
speed in a nozzle exit and vl roll round, and vl/v0:, however vO are the speed at the time) 
being 1000 was considered as evaluation of spinning nature. 
[0020](Production of a polymer) 

The bottom of the preparation (process 1) nitrogen atmosphere of a solid catalyst 
component, the anhydrous salt-ized magnesium 47.6g (500mmol), After performing a 
pyrogenetic reaction at 130 ** for 2 hours and using 259 ml of Deccan, and 234 ml (1.5 
mol) of 2-ethylhexyl alcohol as a homogeneous solution, 1 1.1 g (75mmol) of phthalic 
anhydride was added in this solution, stirring mixing was performed at 130 ** for further 
1 hour, and phthalic anhydride was dissolved in this homogeneous solution. After cooling 
the obtained homogeneous solution to a room temperature, the whole-quantity drop was 
formed over 1 hour in -2.0 1. (18 mol) of titanium tetrachloride held at 20 **. 
Temperature up of the temperature of a mixed solution was carried out to 1 10 ** over 4 



hours after the end of drop-ized, 26.8 ml (125mmol) of diisobutyl phthalate was added in 
the place which reached 1 10 **, and the stirring reaction was carried out at 1 10 ** for 2 
hours. A solid ingredient is extracted by filtration after ending reaction at the time of heat. 
Then, after making 2.0 1. (18 mol) of titanium tetrachloride suspended to this reactant, 2 
time processings were carried out at 1 10 **. 

After the end of processing, again, the solid ingredient was extracted by filtration at the 
time of heat, and 2.0 1. of hexane of the room temperature washed by 3 times 7 times in 
2.01.ofllO**Deccan. 

[0021](Process 2) 27.8 g (lOOmmol) of diisobutyl phthalate was dropped at the solution 
of 1.0 1. of hexane containing the titanium tetrachloride 19g (lOOmmol) for about 30 
minutes, maintaining 0 **. Temperature up was carried out to 40 **, and it was made to 
react for 30 minutes after the end of dropping. The solid ingredient was extracted after 
ending reaction, it washed 5 times by 500 ml of hexane, and the object was obtained. 
(Process 3) 600 ml of toluene was made suspended and 40 g of solid catalysts acquired 
above were made to react to TiCl^H^COO^Hp) 2 ] 10.3g (22mmol) at 25 ** for 1 
hour, after ending reaction and 200 ml (1 .8 mol) of titanium tetrachloride — in addition, it 
was made to react at 1 10 ** for 2 hours A solid ingredient is extracted by filtration after 
ending reaction at the time of heat. 

Then, after making 600 ml of toluene, and 200 ml (1 .8 mol) of titanium tetrachloride 
suspended to this reactant, it was made to react at 1 10 ** for 2 hours. 
After ending reaction, the solid ingredient was again extracted by filtration at the time of 
heat, and 1.0 1. of hexane of the room temperature washed 7 times with 1.0 1. of 1 10 ** 
toluene at 3 times. 

[0022]In autoclave with a content volume of 3 1. under the preparation nitrogen 
atmosphere of a precuring catalyst component, 500 ml of n-heptane, 6.0 g (0.053 mol) of 
triethylaluminum, 3.1 g (0.017 mol) of t-butyltrimethoxysilane, and 100 g of solid 
catalyst components obtained by the above were supplied, and it stirred for 5 minutes in a 
0-5 ** temperature requirement. Next, propylene was supplied into autoclave so that 10 g 
perg of solid ingredient of propylene might polymerize, and it ******( e d) in a 0-5 ** 
temperature requirement for 1 hour. Obtained ********** performed washing 3 times by 
500 ml of n-heptane, and used it for the following polymerizations. 
[0023]It polymerized as follows under the polymerization (A-l :P P-l.) nitrogen 
atmosphere of propylene using one autoclave with an agitator with a content volume of 
60 1. 2.0 g of precuring catalyst components, 1 1.4 g (lOOmmol) of triethylaluminum 
which were prepared by the above-mentioned method, 5.9 g (33mmol) of t- 
butyltrimethoxysilane was put in, hydrogen was supplied so that MFR of 1 8 kg of 
propylene and polymer might become subsequently to [ in 0.5g/10 minutes ], and the 
polymerization was performed for 30 minutes at 70 **. The unconverted gas was purged 
and target polypropylene was obtained. The eye SOTAKU tick pentad molar fraction of 
PP was 0.994. MFRs of obtained PP were 0.5g/10 minutes. 

(A-l : Using the AA form titanium trichloride 6g by PP-2 Tosoh Akzo, and 23.5 g of 
diethylaluminum chloride as a catalyst component, hydrogen was supplied so that MFR 
of 18 kg of propylene and polymer might become in 0.5g/10 minutes, and the 
polymerization was performed for 30 minutes at 85 **. The unconverted gas was purged 
and target polypropylene was obtained. The eye SOTAKU tick pentad molar fraction of 
PP was 0.941. MFRs of obtained PP were 0.5g/10 minutes. 



[0024](A-1: It polymerized as follows under PP-3 nitrogen atmosphere using one 
autoclave with an agitator with a content volume of 60 1. 2.0 g of precuring catalyst 
components, 1 1.4 g (lOOmmol) of triethylaluminum which were prepared by the above- 
mentioned method, 5.9 g (33mmol) of t-butyltrimethoxysilane was put in, hydrogen was 
supplied so that MFR of 18 kg of propylene and polymer might become subsequently to 
[ in 30g/10 minutes ], and the polymerization was performed for 30 minutes at 70 **. The 
unconverted gas was purged and target polypropylene was obtained. The eye SOTAKU 
tick pentad molar fraction of obtained PP was 0.994. MFRs of obtained PP were 32.8g/10 
minutes. 

(A-l : It polymerized as follows under PP-4 nitrogen atmosphere using one autoclave with 
an agitator with a content volume of 60 1. 2.0 g of precuring catalyst components, 1 1.4 g 
(lOOmmol) of triethylaluminum which were prepared by the above-mentioned method, 
Ethylene and hydrogen were supplied and the polymerization was performed for 30 
minutes at 70 ** so that 5.9 g (33mmol) of t-butyl TORIMECHIKI gardenia fruit runs 
were put in, the ethylene content of 18 kg of propylene and polymer would be 1 .5% of 
the weight and MFR might become subsequently to [ in lg/10 minutes ]. The 
unconverted gas was purged and the target propylene-ethylenic copolymer was obtained. 
The ethylene content of MFR of the obtained random copolymer was 1.2 % of the weight 
for 0.8g/10 minutes. 

[0025](A-1 : PP-5 - as a propylene-ethylene block copolymer, after performing the same 
catalyst preparation and precuring as the above-mentioned PP-1, the thing which obtained 
by performing this following polymerization was used again. 

The 1st step polymerization : 2.0 g of precuring solid catalysts prepared by said method 
under the polymerization nitrogen atmosphere of gay polypropylene by the autoclave 
with a stirrer whose content volume is 60 1., 1 1.4 g of triethylaluminum and 6.84 g of 
dicyclopenthyl dimetoxysilane were supplied, and subsequently, propylene and hydrogen 
were inserted in, it warmed at 70 **, and the polymerization was performed for 1 hour. 
Unreacted propylene was removed after 1-hour progress, and the reaction was ended. The 
resultant was sampled after ending reaction. 

The 2nd step polymerization: While preparing the polymerization of a propylene- 
ethylenic copolymer, next the mixture ratio of ethylene/propylene, hydrogen was 
supplied, and it polymerized for 40 minutes at the temperature of 70 **. The after- 
reaction unconverted gas was removed and MFR obtained the block copolymer 13.9 % of 
the weight and whose rubber composition content 0.75g/10 minutes, and an ethylene 
content are 19.7 % of the weight and whose propylene content of a rubber composition is 
34.7% of the weight. 

[0026](Production of gamma irradiation polypropylene resin) 
(A2:gammaPP-l) above PP-1 (MFR=0.5g/- for 10 minutes.) the (formula 3) in the 
IP=0.994:text — being satisfied — the gamma irradiation device (automatic exposure 
stand) of Coger Isotope was used, and 50kGy (it measures by minimum dose 47.5kGy, 
highest dose 52.6kGy, and perspex ****) exposure was carried out under the atmosphere 
whose active oxygen concentration is 5.6%. MFRs after an exposure were 5.6g/10 
minutes. It checked by ESR measurement that a hyperoxidation radical existed. 
(A2:gammaPP-2) above PP-1 (MFR=0.5g/~ for 10 minutes.) the (formula 3) in the 
IP=0.994:text — being satisfied — the gamma irradiation device (automatic exposure 
stand) of Coger Isotope was used, and 50kGy (it measures by minimum dose 47.5kGy, 



highest dose 52.6kGy, and perspex ****) exposure was carried out under the atmosphere 
whose active oxygen concentration is 5.6%. Then, it heat-treated in 170 ** air. MFRs 
were 100g/10 minutes. It checked by ESR measurement that a hyperoxidation radical did 
not exist. 

(A2:gammaPP-3) above PP-2 (MFR=0.5g/-- for 10 minutes.) the (formula 3) in the 
IP=0.941 :text not being satisfied ~ the gamma irradiation device (automatic exposure 
stand) of Coger Isotope was used, and 50kGy (it measures by minimum dose 47.5kGy, 
highest dose 52.6kGy, and perspex ****) exposure was carried out under the nitrogen 
atmosphere of 4.8% of active oxygen concentration. MFRs after an exposure were 
58.2g/10 minutes. It checked by ESR that a hyperoxidation radical existed. 
[0027](Production of a polypropylene regin constituent) 

Polypropylene resin (PP-1 - PP-5) of the ingredient shown in the one to Examples 1-5 
and comparative example 4 table 1 (Al), Polypropylene resin (gammaPP-1 - gammaPP-3) 
and G t-butyl-p-cresol in which the ingredient shown in Table 2 (A2) carried out gamma 
irradiation 0.05 weight sections, 0.1 % of the weight and 0.1 weight sections of calcium 
stearate are blended for pentaerythrityl tetrakis [3-(3,5-di-t-butyl-4-butyl hydroxy phenyl) 
propionate, It mixed using the super mixer by the Kawada factory company (SMV20 
type), and pelletized at the temperature of 230 ** using the twin screw extruder by the 
Nakatani machinery company (AS30 type). The screw speed of the extrusion machine 
was 100 rpm. 
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[Table 2] 
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The various physical properties of each obtained polypropylene resin composition were 
measured. A result is shown in Table 3. 
[Table 3] 









1131 


mi 


ma 


m\ 


1185 


m\ 


RM2 


ttfH3 




(a) 


pp- i 


wt % 


99 


97 








97 




100 


90 




PP-2 


wt % 














97 








PP-3 


wt % 










97 












PP-4 


wt % 






95 
















PP-5 


wt % 








97 












(b) 


rPP- l 


wt % 


1 


3 


5 


3 


3 








10 




ir PP-2 


wt % 












3 










rPP-3 


wt % 














3 










% 


26 


42 


26 


42 


15 


0 


2 


0 


47 




3(30) 


% 


26 


42 


26 


42 


15 


0 


2 


0 


47 




3(100) 


% 


20 


35 


20 


36 


11 


0 


2 


20 


39 




0 (30) > 3 (100) 


as 


O 


O 


O 


O 


O 


X 


X 


X 


O 




5$2<D£S 




O 


o 


O 


O 


o 


O 


O 


o 


X 




MFR 


g/10» 


1.4 


1.7 


2.3 


2.1 


31.5 


3.5 


2.2 


0.6 


2.8 






kgf/1 5mm 


1.6 


1.8 


2.4 


3.4 


1.5 


0.31 


0. 53 


0. 29 


2. 1 






% 


79.5 


88.2 


77.6 


92.6 


69.6 


25.8 


47.3 


30.2 


88.6 






BIS 


O 


O 


O 


O 


O 


O 


O 


O 


X 



Aging of the elongational viscosity eta is shown in drawing 1 about the polypropylene 
resin composition of Example 2 and the comparative example 4. As shown in drawing 1 , 
in the case of the polypropylene resin composition of Example 2, curvilinear [ of logeta ] 
**, If the tangent f of logt=0 of the logeta* (logt) is compared, maximum logeta max of 
the curve of logeta is smaller than the value (f (logtmax)) of the tangent f (logt) at that 
time (logtmax). If it receives and the case of the comparative example 4 compares 
curvilinear [ of logeta* ] ** with tangent f (logt) of logt=0 of the logeta*, Maximum 
logeta*'max of the curve of logeta* is larger than the value (f (logt'max)) of tangent f 
(logt) at that time (logt'max). Since melt tension especially becomes it high that it is a 
polypropylene regin constituent of such a comparative example 4 and ductility gets worse, 
spinning nature falls. 
[0028] 

[Effect of the Invention] Since it excels in a moldability, thermal melting arrival nature, 
and appearance, the resin composition of this invention is used suitably for the extension 
fields, such as the injection-molding field and textiles. Since appearance is opaque, it is 
preferred also as a use of the container in the container for a shampoo, etc. not appearing. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a graph which shows the relation of logeta to logt. 
[Drawing 2] It is an ESR spectrum of polypropylene. 
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75). PI. 13,267 (lM)£lt*l&IBtttf&t. -LiEsS* 
M£***y:rptyy£ftS;frStfc Lm 0tt(f«l 

iftM^-i^TiXa •Yb(^ 1 X(iC 
1, Br, I^pyyS^S". Y{i7^/Ug^V7* 

3-/y -ew ^^yrf-MWrti^flWttfl:^* 

a{±3tL<{i4cr)SS:, b ti 3 I^Ttf>ii8&£ 

«t*n T^sft4**yft£»-c*sa», ^pyy 

[0012] *HBH^) ( A 2 ) "C*6sKUrotUyifi 

. *y rn e y yam&> v??-± tz\fr<\s ■■/ v 



0.05-1 00 0g/l 0#T'&9. if4L<ti. 0. 
l~5 0 0g/10#-t'$>£. MFR#0.0 5g/l 
0tt&T?tefflmtfB< . 1000g/10# 

* s k 1 0 %&±<?>0 mmmbtv&w ( A 
1 ) ^-Kurptuy^Bi^rptruya^i^a 

[0010] ( a 2 ) coa»fk5^;i'* : rr 

4#y7*Ptyy&8Mi£#4^a#>IAfco£: LTTIS 

(a) m (b) ^mtt^-rs^'jrpei^y^riS 

(a) ^h7D-I/-KMFR) 5g/10#W 
T 

(b) r>f vft-f-vfiyy'v ( i p) t mf 

g (MFR) +0.97 
S-^m*4^Ji«ttK^^l%m±Sr-iftf#ia^T-Cr 

<3*tt#i»fc$*t$:^*&, ( a 2 ) <o*r'j ro try y 
^aMijwaiWfc^ ^A'tflwir^rr, *jMB<^iat > * 

4. /Sffal 0%iiU:c7)-1tU7*Pt'lxy^f<i>ix'5rv^ 03 
ltH»±5~l OOkGyTftO. »4L<(i8~8 0 
kGy. k 0*>*tl 0-7 0kGy«tJ)S. fm 

mmi 1 os*»6 1 5^x-h o , smtaitus o°cot 

(A2) T*S;K';7 , ntyyjR«t]|g{ir«!H 

x-h*). zvzbizEs Rmm* mmztii. H2£ 
struid. ^ti^^^a(5fi : a^k=2r< (a 

1) bcoM&ffftbti&ZbtfSgX'&h. ESRim 

m^z^ttii^^iummtimsx'h o . -e^js 

^^ty^Wffll (M. Bersohn, J.C. B 

m^fy*n.| (^WB, iljrt*, fgf&tlMxyf 
[0013] *fK*0 ( A 1 ) ( A2 ) J«*3&»4> 

«b£$ fii> * 'j tp e y ymmmMsn&§tM.tet5 v 

& ( A 2 ) ^<7)ffl^cSlJ^(i. 0 . 5~6M%T'& 
0. l-5Sfi%W4L<. k"3*>«t2.0~4.0fi 
4%*W4 U\ ( A 2 ) J$*<0*1^*«0 . 5S«%* 
jH-C'ti/3«f H ^W 1 0 %«±k =5r -*6*«% 

mtt&. *?^^uratyy*ffl]|SftjStt^-&*f 
*tCti»t« ( A 1 ) jR*<0fflSW-&J49 4-9 9.5m 
*%##4 UV\ ( A 1 ) JR^«^9 4 
TliJS^tt, #(;®#14*«-f4. 9 9. 5M 
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[00 14] *m*7). ±12 (Al ) tiLftklll (A 
SCo^t^.^f, (Al) fofrt (A2) fflt 

0-3 0 0°C-t'£>9. 18 0~2 8 0X;"ClTd<9##* 

u>. jgRtsttft, -l 5-1 2o°ccom.mmtzt5^ 

15~6 0'C. «fcO«F4L<li-15~4 0 , CT**. 

Lxrvxm, mi&mtfwft>ti&. wmx-m 

[0015] ±W?Mzxv%htitzXvru\?vyjk 

mW&jSMt, MFR^O.OS-lOOOg/lO* 

&*t. *56WC^ 0 sjf U To t iyy3MSfflifflj£ 

W(A1) jfcfti: (A2) **h&»&ar**m*VH\ 

ft. ffiMFR?) (Al) iSft-tfflV^fclft^fctJ^rt. 
ffiMFR<^yToflxygJBg£<-Xi-f.g> (A2) 
Ufe*-&I1«J««J<0M F RtiHi k ^ WK*> 4> 

mmmmmizimizm^tLi . 

[00 16] 
[0SSS0H] 

( 1 ) 7^fy^f< 7?^y^7K*f ( 1 p) com 

13 C-NMR£J: 9##><9*tfcT—:?£fflV\ A.Zambel 
li4<7)*}£ (Macromolecules,6,925(1973) ) fcJ^Tg: 

(2) (MFR) 

JIS K-72 1 0, £1 . *ftl4 (m.m.23 



0-C. Kftffitt2.16kgf ) t,z£*)m%.Ltl. 
(3) (XMfa£) 

<9X&?&£gH ( R U - 2 0 0 ) C u ktf)H£ffi 
K 50KV. 1 5 0 mAOjHj^fett'C, ifcSLftg ( 2 
0)=lO~3Ode g«0KH"Cl«H^)X*ttaro7 

7 T^l^fsvm^ffilfcff Macromol. Ch 

em.75,134(1964)^^Tfi : ^o^. -t&ib*). ±f££ 

1 0). (040). ( 1 30) . 080 ( 3 00) CO 

[a] ( 1 10) . h CaD (040) , h [a] ( 1 
30). h(/J) (300) fiikftm (k) S-T 

k=h C £ ] (300)/(h C a ) (110)+h C a ) (040)+h C a } 
(130) +h Ci8 D (300)) 

»0.5mmtt. 1 OcmX 1 0cmc7)l|ffl^a$rffl 
^ 2 3 0 'CT' 5 ^fib^tt. Bttft L . 6 0 kg/cm* X' 5 

ftinff Lfcf*. 3 o°c&?/ i o owwi/^jfflu 

"C**l<?*i 1 0#H16 0 k 
[00 17] (4) ESRMS 

8»©i, B*lf»Jeo 1 JES-FE1XG 

&m\.\ x-Bondfflty7;H (££SS) KBtitt 

dLftgJBi^VtftTMiS. 3 3 6 0 G&y 1 0 

o G<mm k »*N9i«rc»g Lfc . ffiosi^wi. 
ssm^fflsak. i^#y*#i ookH 

6.3G. 0.01#Tfc4. JHHfc^s;*;!^)**! 
( 5 ) 0Nltt£$!l5£ 

«S8i=&4 S«f40J5S^ kmk iMfcth i t K i 0 1#^> 
. log7?'tlogt oftHfi. HHfitli^m^ 

3mm. ^$ : 1 5.03mm, »£Aft^ : 90j£) & 
fflV\ 2 3 0'C. 3 0mm/#<7)%ftX'WliilLXftt> 
tit:* hyyv iWTiVk LX . mmtmjM<?)\Bl& 
tyyT&ftgUXJ-f&mw 180-C. S^Jg 
0 . 1 /s e c<7)3iftXW%.lXnt>tlt:. 

[0018] ( 6 ) Twrnmrnwrns. 

ia^2 3 0'C. XT-^f-T 7 7*1 0 cm. f-^o-/Pffl 
S3 0"C. f-;l^n-;W«K3. 5m/#W*ttt?J 6 
0xim<7)7 -f/l'AiffjRLfe. #^>iXJt7^^A5:l 5 
mmdco^y-r^^tzflJO. 2tt*ia^iyti-. fx^- 

M^tg(7)t-hy-7-Tiagl 5 0°C. E^)2kg 
/ctf-citHHt-iss'-A'fcfifofc. f#/?>ii^Hfyr 
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ft, 3I^J£3 0 0mm/#T'TMi5$££ai£L 
tz. 

[00 19] (7) 's-X (&«) cr>m% 
^(fntiO. 5mmt-C\ 10cmXl0cm<7)ffflM 

2 3o°c-c'5#ism ttm. 6 0k g /cm 

0kg/cm2THnELT^U^ ^-Xflti. J I S 

k - 7 1 o 5 imm i . xmM%#.m^-x* -9 
( 8 ) Wj&mmm 

h-V-mntii&mW (/X;K^|§ : 1 0 mm, ft<0 
@: 0. 6mm<£. K^Wi : 6 8fl) 2rffll\ 2 8 0°CA> 
4>3 0 0T^I^?MFRfcJ;9J*y^*£tt»U X 
?yA-*-*EMB*£3 0 0rpi. ttaiMS- 9 . 6g 
/l 0#<9^fc LTtS&fcff&o*. F57Mt(v 

i/vO:fiu votiyx^aip-c^jg, viiiii 

iFff i Lfc. 

[0020] mismim) 

(181 ) gS#H^T, **aHfc-7^*S/^A4 7. 

6 g ( 5 0 Omm o 1 ) . rtlV 2 5 9 5 V V >y h/Pfc 
i£X2 -Xf-;^df ^T;l-3-;l'2 3 4 5 U U >y 

( 1 . 5mo 1 ) £ 1 3 0 c Ct'2^J[JlSRS£ffV^ 
-lit Lfcft. 1 . l g 

(7 5mmo I ) £SHmU 1 3 O^fcTJEfcl^BBW 

fc. f#«ufc%-*»£^fcftSll,fcflL -2 0*C(c 
ftf*3*lfc0«fcf-?y2. 0 'J -y HK 1 8m o 1 ) 

mmn&m&mmwx 1 1 ort:#&u 1 1 or 

fcSBi Lfcfc i h X'7 9Wm?A y 7'iHP 2 6 . 8 5 y 
'J-yh/V ( 1 2 5mmo 1 ) £gS&HU 2B*fi|l 1 0°C 

>y ( 1 8mo 1 ) SWIS-lffca. 1 1 0'CC2I$ 

BWHS*t. wmrm. mm. mFmizxmm 

ftZUMl. 1 1 0W)T#y2.0y>y Wl^lsk 
Mi&tfyv*-*^ . 0 \) >y WPT*3 @tUfe» L£. 
[002 1] (IS2) EJg^^yi 9g (100m 
mo l ) Zlsts^^y l . 0 'J -y ww>»iRfc:7*;i' 

KiMYXf-/U2 7.8g ( lOOmmo 1 ) £0'C£ 

*»L*#4>tt3o#iwrFU:. arF*Ta, 4 or 

fc#HBL3 04H8!RJ63tffc. BUGRTiks WB&tiZ 
8JRU ^"9-^500 5 U 'J >y WPT'50ft#tgW 
(18 3 ) ±ET*6fifcH»IWt4 0 g £ 
wuxy6 0 0 5 U 'J y h;HC88SS-£. 2 5°CTT i 
CI, [C 6 H 4 (COOiC 4 H 9 ) ,] 10.3g (22m 



mo\) t lmmztt. Kmmm. mm.** 

y2005UU-y WK 1.8mo 1 ) &)UX. 11 

&mznmi. zcoK^mzh^yeoo 

5 'J 'J y Wk mt&fc*?>2 0 0 5 U U / WM 1 . 
8mo 1 ) 1 1 0Kre2l*ISIRJS$-£ 

fc. »E»7a. sg^r£fcTiifto£#*j$wu 

1 1 0'C<7) h/Uxy 1 . 0 -y bfrX' 7 Eh Mifi'O'v* 

[0022] 7iSS£fc!!$)£#<0pJ? 
SS#HMT, mm 3 U y h/KZ)*- h 9 

(c. n^r^ysoos'jy'y hjx?-^7/I' 

§x7A6.0g (0.053mo 1 ) . t-X^fl^'J 
XY*i/i/jy3. 1 g (0.01 7mo 1 ) , S^LtlS 
Tit 4>*lfc®f*»lJ&fr 1 0 0 g *8UL. 0-5-CC7) 

0 gOXn yifig&t& i 3 £Xo tlx ^5:^- h 

sit:. 'i%t>h.tz^n£fmi&. n -A.r^>5 o o $ 

[0 02 3] 7 a nt^y^S-g- 

(A-i : pp-i ) mmmmmr. rt^®6ou«y h 

^2.0g. MlXf-^T^S-^Al 1.4g (10 
Ommo 1 ) , t-7>;UhU^h^^>-7>5.9g 

(3 3mmo 1 ) SrV^il, o^t7nfl//'18kg 1 
;K!j7-?)MFRrt*0.5g/l 0^fc*4J:dK** 
£ft^L. 7 0rT3 0#|S!S£Hto*_% XSUStfx 
&i-zSlXE 'J /d h' y^fffv: . P P <T>TA 
V??T4 vt^yf v K#*tt 0 . 9 9 4 X'h^tz. 
#^»^PPCOMFR{iO. 5g/l 

(A-l : PP-2) my- ■ T^'/ttRAA^BBfl: 
f-^>6g, vXf-yl/r/L'S-'7A^n7-f K2 3. 5 
g*«a«lS*i:L'rfflv\ ratify 1 8kg. ^Uv 
-OMFRfr'O. 5g/l O^fc^rii'dfc***^ 

~JIX 1 W^-K 'J 7° n h' P y Jrfffc . P P (?) 7 A V 9 9 
T4v9'<y9v Vftmi 0.941f*ofc.fl^ 
ZiPPcOMFR(±0. 5g/l OttX'hr>tz. 
[0 0 24] (A-l : PP-3) g*l?HMT, 

H6 o «j -y hiuwmmtt**- \~9\s-y 1 ussm^ 
fc^ m&tmsat 2.og, h y x^;ur;i- 5 - 7 a 

1 1.4g (lOOmmo I ) . t-Xf-^hy^h^f 
^5^5. 9 g (3 3mmo 1 ) 5rV>fL, OV>T7°n 
t°l^yl8kg. jJ?y-?-tf>MFR#3 0g/l 0#fc 
*«J:dK:7WR*ffil&L. 7 0t:T3 04Hffl*^ff-9 

fe. ft^il^PP^T'fy^^T^ -y^^y^-y 
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liO . 9 9 4 X'$) ->tz . n^titz P POM F R(i 3 2 . 8 
g/1 OftX'k^tz. 

(A-l : PP-4) HMWfflMT. ft^lf 6 0 'J •/ h 

»2.0g, hUx^T^S-^Al 1 .4s ( 1 
OOmraol), t-7"f-^hU^^>-^5y5.9 
g (3 3mmo 1 ) £<,tfu -9l>t7Ph'l/y 1 8 k 
g, 4? W-CDX.J-Uy't&tfl . 5MM.%. MFR*> 
lg/10#£&£J:5£, x*uy**J:tf 
U 7 0X:T3 04MIBI*tffojfe. 
:^TBWorneuy-xf-uy&S£ftc£f#fc. ft 
fcflfc 7V^A*S-&«cOM F R{±0 . 8 g/ 1 04h 
^h-ykmZ 1 . 2aM%T'J>o7t < , 
[0025] (A-l : PP-5) 4fc, rnKUy- 
x^y7'o-y?*fi£ffcfc LT. wa^PP- 1R« 

sss&hsit. rt£*#6 o •/ wi^wfeawts*- 

h 9 V -^zmttmx-WM S iifc^HtS^ffltWIHi 
2.0g, h 'JxfW^-W 1 1 . 4 g. yV;o 
^y^;l/^bdf ^^7^6.8 4 gfcSAU ot> 
T\ roflxy, ***§SAU 7 0'C(dra?fiLli$fS! 
■•6*tf*-»fc. l«HSMBfta. *RJ6tf>rn 

yrvyfitz. 

xf-uy/roei^yo££Jt£iB$-f&i:lliS 
u m.7 ox:x'4Qttfflm&uz. rjc 

«*EJ6#X*fifc*U MFRi>'0.7 5g/10^ 
ifl/yM^' 13.9 fi*% . :f A|&fr£qfr4# 1 9 . 

4 . 7 mM%x'h &m-&mwz . 
[00 26] {rmMxv7nvuy®m<Mm) 

(A2 : rPP- 1 ) ±ie^PP-l (MFR = 0.5 
g/1 0*, I P = 0.994 (S3) £iS 

) sa-xfr^f y h-r (ft) <?)rWi 



( giiRsst^ ) zmm i , vsft&sisgtf 5 . 6 

BJTFT'5 0kGy (gi£H*4 7. 5 kGy , ftl^tg 
«5 2.6kGy. A'-**?, y ? **SfK18l£ ) «UttL 
fc. !RWa<OMFRtt5.6 g/1 0#T*ofc. 

(A2 : r PP-2) ±ie<7)PP-l (MFR = 0.5 
g/10*. I P = 0.994 (S3) &jft 

fi-rs ) £3-#r>r y h-r (ft) or&saatsss 
( ) zmm i . 5 . 6 

H^TT5 0kGy (g(KSI*4 7. 5 kGy , 
i52.6kGy, ?X*Ht«£) 
fc. f<9f£. 1 7 0rx7-#t > $t&!Ul£fi : ofc. MF 
RJi 1 0 0 g/1 0#"C*ofc. JHWt^^/tiWftt 

(A2 : r PP-3) ±IEc7)PP-2 ( MF R = 0 . 5 
g/10*, I P = 0.94 1 :#*«P<0 (S3) SrSt 
£L&^) *3-#T4V h-7* (ft) *>r«BSflt§SH 

( gnmttd ) t . vgttKSiftt 4 . 8 %<7)mm 

#HmTt'50kGy (&1SMS.47. 5kGy. Si* 
^152.6kGy, yN-^^y 7X$IH-r-«|g) Bgtf 
Lit. jS»«tf>MFRIi5 8. 2 g/1 OrJK'&ofc. 
ifflWfc? Vi)Mm&$h Z. b & E S RTWB Lfc . 
[0027] (iK'jrn If V ^ XWAMOjAMom ) 
HS&#J1~5, itt208l~4 

Iciest (ai ) j«4W)jKi;rotuyi«j|g (pp- 
l-PP-5) b. $k2lZ7Fct (A2 ) l&ftOrlSM 
L/^Urot^ygJJjg (rPP-l~rPP-3) 4 

^txtc^'- 1 - 7^;u- P - ^ i^y-^s- o . o 5 s* 

^y^x»;^Uf-^rh5#^ [3- ( 3,5-^* 
- 1 - y* 4 - 7>;t^b H a ^ 7 x ~)V ) 7'n t" 
h ^ 0 . 1 S4%i3 kVtiiVi'*? h 

- (smv2os) £fflwc?i-&u tp«tSMassr«i 

ff^ (AS3 0S) *fflV\ Sl2 3 0Wl/7h 

fcut. «> aa*o^^ »; A-meatt ioor P mt* 

■otz. 

mi] 







P P- 1 


PP-2 


PP-3 


PP-4 


PP-5 




wt % 


0 


0 


0 


1.2 


13.9 


MF L 


g/1 0» 


0.5 


0.5 i 


32.8 


0.8 


0.75 


I P 




0.994 


0.941 


0.994 


0.994 


0.991 
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7 PP- 1 


r p p- 2 


r PP-3 


MF R 




0.5 


0.5 


0.5 


I P 




0.994 


0.994 


0.941 






0 


O 


X 


mma. 




50 


50 


50 


mmnmts. 




5.6 % 


5.6 % 


4.8 % 








#0(170*) 








5.6 


100 


58.2 




* * 


#0 


«u 


#0 



fc. *&*£*3fcij?r. 
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#0 




SMI 




tm 


sum 




mi 


mi 


ma 


mm 


(a) 


PP- 1 


wt % 


99 


97 








97 




100 


90 j 




PP-2 


wt % 














97 








PP-3 


wt % 










97 












PP-4 


wt % 






95 
















PP-5 


wt % 








97 












(b) 


rPP-1 


wt % 


1 


3 


5 


3 


3 








10 




,r PP-2 


wt % 












3 










yPP-3 


wt % 














3 










% 


26 


42 


26 


42 


15 


0 


2 


0 


47 




a (30) 


% 


26 


42 


26 


42 


15 


0 


2 


0 


47 




0(100) 


% 


20 


35 


20 


36 


11 


0 


2 


20 


39 




fl(30)>eaoo) 


as 


O 


O 


O 


O 


O 


X 


X 


X 


O 




5S203S 


as 


O 


o 


O 


O 


O 


o 


O 


o 


X 




MFR 


g/IO# 


1.4 


1.7 


2.3 


2.1 


31.5 


3.5 


2.2 


0.6 


2.8 




TSMliB* 


kgf/15nm 


1.6 


1.8 


2.4 


3.4 


1.5 


0.31 


0.53 


0.29 


2.1 






% 


79.5 


88.2 


77.6 


92.6 


69.6 


25.8 


47.3 


30.2 


88.6 








O 


O 


O 


O 


O 


O 


O 


O 
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*§-£\ log77*<7)ffi||(Di:. -ec01og77*c7)logt =OT'CO 

og7?*max{±. %<F>b% (logtmax) COjf Hf (logt )<?) 
ffi (f (logtmax) ) i0fc'hS<*^tV^. *TL 
T, JtS^J4^-&, log77*<7)tt^©i:, -WHosWO 
log t = 0 T'COtM f ' ( log t ) 1 £ Jtltt § . log v* 
?)ffi£g<7)ScttIlog77*'maxfi, (logt 'max) 

«f '(logt)Wfi ( f '(logt 'max) ) J: 
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[01] logt(C*rt |)log7? , <7)Pf|5:^-r^57T'?> 
[02] XV?n\ZWcr)ESRX'<7h)lX*hh. 
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log[(tt,]-log[^t] 




rBB»PP(»i6ia) 
1 7 0*C,£«4>, 1 WB& 



